Abstract
Introduction 45
Rheumatoid arthritis (RA) is a common autoimmune disease characterized by joint destruction and 46 auto-antibodies production. [1] Many studies have demonstrated that infectious agents may contribute 47 4 associated with exposure to some microorganism such as Aggregatibacter actinomyce-temcomitans 66 (Aa) [1] . 67
In this study, we sought to conduct a large-scale survey to explore potential infectious agents 68 which might initiate RA and the clinical consequence of this disease. The clinical data were recorded including tender and swollen 28-joint counts, general health on 77 visual analog scales, erythrocyte sedimentation rate (ESR), Health Assessment Questionnaire 78 (HAQ)，28-joint Disease Activity Score (DAS28) and the infectious agents one month before RA 79
onset. 80
The questionnaire including age, sex, disease duration, age at symptom, smoking status, DAS28 81 using the ESR at enrolment and treatments (one DMARD, more than one DMARDs, DMARDs plus 82 low-dose glucocorticoid and bDMARDs). Only premorbid infectious agents of the RA patients were 83 carefully recorded in this study. 84 
Statistical analyses

Prevalence of infections in RA 94
Within one month prior to RA onset, 37.03% (334/902) patients experienced infections, and the most 95 frequent sites were respiratory (16.08%), intestinal (11.09%) and urinary (9.87%), respectively 96 (Table 1) . 97
Patients in severe disease status showed high prevalence of infections 98
Four-hundred and ninety out of 902 RA patients with complete clinical data were analyzed in this 99 study. These patients were divided into two groups based on DAS28 (DAS28<3.2 as group 1; 100 DAS28≥3.2 as group 2). Compared with patients in group 2, patients in group 1 showed high 101 prevalence of non-premorbid infection (χ 2 =18.193，P=0.000) ( Table 2) . Notably, patients with high 102 disease activity suffered more pre-exposure of respiratory, intestinal and urinary infections (P=0.000, 103 P=0.000, P=0.023; respectively) ( Table 2) . Besides, higher ESR and CRP were observed in patients 104 with higher DASD28 scores (Table 3) .
6
In our study, patients showed higher DAS28 in urinary (P=0.000) and respiratory (P=0.001) infection 107 groups (Table4) before adjusting confounding factors such as the different therapies, age and 108 smoking status which can affect disease activity. 109
One hundred and forty-five RA patients experienced respiratory tract infections one month prior 110 to onset of the disease. Among these patients, 13.30% (120/902) patients showed upper respiratory 111 tract infection while 2.77% (25/902) patients with lower respiratory tract infection. The number of 112 tender and swollen joints (Fig 1A and B) , HAQ scores ( Fig 1D) and DAS 28 ( Fig 1E) were higher in 113 patients who had the respiratory tract infection compared with patients who had no infection before 114 RA occurred. Furthermore, DAS28 was higher in respiratory infection group after adjusting for the 115 age (P=0.002) and smoking (P=0.002) (Table4) 116
There were 89 patients with urinary infection who developed RA in one month before disease 117 initiation. More deformed joints ( Fig 1C) were found in patients who had premorbid urinary 118 infection. The age at onset was younger in patients who had urinary infection. (Fig 1F) DAS28 was 119 still higher in urinary infection group after adjusting for the therapy type (P=0.000) and smoking 120 (P=0.002) group (Table4). 121
Intestinal infection occurred in 100 patients who developed RA. No difference was observed in 122 these patients compared to patients with no infection. (Fig 1A-F However, it was not clearly whether infectious agents play the causative role in the onset or outcome 139 of autoimmune disease, this is mainly due to the lack of strictly perspective epidemiological study. 140
And even in animal models, these relationships are complex and depend on the timing of exposure, 141 antigen type and genetic background [14] . In our study, the age of disease onset was younger in 142 patients who had urinary tract infection, which perhaps indicates that RA occurred earlier in patients 143 with this pre-exposure infection and later in the other patients. 144
It has been certified that many virus can play a role in the production of auto-antibodies such as responses, including generation of autoantibody [7] . As reported in a recent study, Arleevskaya et al 157
found that higher percentages of first-degree healthy relatives (HR) than health control (HC) had 158 upper respiratory and urinary tract infections. During10-year follow-up, 26 out of 251 (10.36%) HR 159 subjects developed to RA, while no RA was found in HC group [4] . In our study, we found that 160 9.87% (89/902) patients had pre-exposure of urinary tract infection and 13.30% (120/902) patients 161 with upper respiratory infection. Besides, the patients with urinary infection were more likely to stay 162 in disease activity stage and have more deformity joints. Moreover, the patients with respiratory 163 infection had higher disease activity compared with no infection patients. 164
In fact, it is impossible to make a causal link between a specific pathogen and the disease. Our 165 study has several limitations. First, because the study was done in a retrospective manner, the 166 patients who had no complete clinical data were excluded from this study. Second, the number of the 167 studied patients was not large enough to see the statistical difference in clinical features and odds 168 ratio in lower respiratory tract infection subgroup patients. It may be due to this study group with9 very few patients. Third, our studied patients may have selection bias because it was performed in a 170 single university hospital. In order to determine the impact of premorbid infectious agents for RA 171 outcome, the disease activity at RA onset and radiographic joint damage should be followed up in a 172 larger prospective study. Fig1. Associations of disease activity and sites of infection. These patients were categorical into subgroups including no infection (n=568), upper respiratory tract infection (n=120), low respiratory tract infection (n=25), urinary infection (n=89) or intestinal infection (n=100). Comparisons between groups were performed using the t-test or nonparametric test. The numbers of tender (A) and swollen (B) joints, HAQ (D) and DAS28 (E) were higher among respiratory tract infection, and number of deformity joints (C) was higher in urinary infection group. (F) Age at onset was younger in urinary infection group than other infection groups. (NO, no infection; URT, upper respiratory tract; LRT, lower respiratory tract; Uri, Urinary; Int, Intestinal)(*:P<0.05; **:P<0.01; ***:P<0.001)
